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(57) Abstract: A rubber composition capable of giving a vulcanized rubber which is reduced in rolling resistance, is excellent in 
^ resistance to wet skidding, wearing resistance, etc,, and is useful especially as an automotive tire tread, etc. The rubber composition 
1^ comprises: (1) particles of a crosslinked rubber comprising 40 to 79.99% repeating monomer units derived from a conjugated diene 
O such as 1,3-butadiene, 20 to 50% repeating monomer units derived from an aromatic vinyl monomer such as styrene, and 3 0.01 to 
O 10% repeating monomer units derived from a monomer having at least two polymerizable unsaturated groups^ such as divinylben- 

zene; and (2) a conjugated diene/aromatic vinyl copolymer rubber in which the conjugated diene monomer units have a combined 
O vinyl content of 10 to 30% and a 1 ,4-trans bond content higher than 55%, such as a styrene/butadiene copolymer rubber. The particu- 
^ late crosslinked rubber may contain units of a monomer having one polymerizable unsaturated group and having a carboxy, hydroxyl, 

and/or epoxy group. 
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10 (DN, N->?^^;l/-p-Ta/X^l/>, N. N-i?X5^;V-p-7'5yx^ 

^=5^)V> 7^>. (p-tfx;^^>i^;^:^:^^$^p^^;^) t$>> e?^^ 

;i/ [2- (p-ex^i/'^vi^jprt^^v-) x5^;w T5>. i^x5^;i/ (p-ifx;p 

15 TS>, >^X5^;W [2- (p-Hx;i/^>>»;W;*-:^>') 

X^;!/] T5>^ (p-lfx;i<'7 3i^5^;V'::f^->^5^;V) v';* 

[2- (p-tfx;i/:7x^^;p:^4^>^) x5^;i/] T^>^ v^x^;i/ (p-f 
zi.)V'y:r.^^}V^^'iy:^'^)V) T5>. >>x5^;j/ [2- (p -ifx;i/:7x^^;i/ 

X5^JV3 T5>, 2 -lfx;l'tf' J 3 - lfx;i/tf U i?>Rt)^4 - tf 

20 x;i/tf u >?>t^©HjKT$ /^^Wtfr:;w^#M^fc-&ti^<D75 y ^^#^b^4^ 

5^;i/^^;i/e^xh^>'->^>. u p=*^->^^;i'$^^5^;i/xh:^><5/ 
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■^^i^i^'^>. r- (:^^) 7^Ua=^->:/nt!;VhUpth=^5^->^>. t- ( 

i^^^y. r- i^^) Ti'U a^v'::/pfc!;v;?^5^;v>^73:y^^>^5^^>, r- ( 
:;\r>':/pfcrjl^;?^^-'l^v^'<>>^P=^>'>'^>S^<y^r- Ti^ U n^^v-yptr 

s: ti e> ©wtBSswT 2>mft#« 1 ao^&ffl v^T <fc 2 

U<.«1 0~3 OKfi%, MtCi?^b<til 2-2 5^»%T^«9, 1. 4-h 

^>;3^jK'&s«i9F^b<»5 5nm%^mx. Miz»m\^<\,t6 onmx^m^ 

^ 1 Rt/f^ 2 <3DM;i^<??^BJl3::fev^T. _htS^^e^x>/^#:^t*x;i'^m^:^ 
25 A^:if*rrS^=fS>^X>#g#:m&®^**t**?*l^<«5 0-8 0®a%. # 

\m^C<U2 0-5 0!SS%TfeO> 4#JCi(f^U<tt2 0-4 5®S%-e*S 

o 
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MM%> #fci?^b<}i5 0~7 7. 9«»%-^ab^. *fc, 5^#:fetfr:.;i/m« 
.15 >iil^0mM^i^4i-^^»*«iif^U<^il 0 0, 0 0 0-2. 0OO..OOO-CS 

So 

20 ^i&clf^2©lllj^©f6?g©:ifAm4&lc:tt> Mfcteorf A^5i-^miiD-rs n 

A, 'rv:;''l/>=fA, X5^l^>-::/^>^x>^ta-&#:rfA, :/37>^x>rfA, >^ 
x5^i/>-yotfk>-vx>H7u*fi'&^d'A^y&5^tf e>nSo c 
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mMi - xSiOy'zHgO ••• (I) 

(I) Mi^i, TJIS.-^M.. =^d^>, J>.i)^iE> 

(om^. 0-10 (om^. 2-5 <omk. mf- o ~ i o ©^t*-^] 

10 o, • H^o) , ^y-y-f h, n^^=y-i h^(D7mi\:7)V^:=.^j:, [a i (oh 

) 3] ^ imit^if^i^^J^ [Mg (OH) J > ^Yfc*7if:^v'^7A (MgO) . 
^}Vi^ (3MgO -43 1 O,- H,0) > 7i^/W-J-i'^ h (5MgO • 8 S i 
O, • 9H, O) . ^d^>^ (TiO,) . (TiO,^,) , Wt^tDVzy 

(CaO) , 7K®<b;t7;W><[:7A CCa (OH) ,3 , 

15 ^i^C/A (MgO- AljOs) . ^7 1^— (A 1 jOs • 2 S i Oj) , ;*7:^U> (A 
1 ,03 • 2 S i Oj • 2 H,0) , n^uy^ ^-r h (A 1 ,Os • 4 S i Oj • H,0 
) , ^> h (A 1 ,03 • 4 S i Oj • 2 H,0) , ^^WT (A 

l^S i Os, A l4 - 3 S i O4 • 5H,0^) > ^-^m-^^^iy^A (Mg,S i 
O4, MgS i O,^) , ^-^mtlJliy^A (Ca, • S i O*^) , ^^WtrJV^ 

20 =-^A:^Jl^'>^A (A 1 jOj • C aO • 2 S i O,^) , ^Ty^>/>i7A;«7Jl/ 
'>r>A (CaMgS 104) , ^-f ^©J;•5fcm^t*^tiE■r'57jcm, T 

<«10AiinaT. J;0$f^b<«3 ^m£AT-^c&-5o M^^3fe«#©)^^^£ 1 
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u-i hij—^y mwmQ 2-6 2 8 3 8-^^^(ciBm$nfctti^->u^) , 

TM D3 0 3 7-8 lfc2iCBET^fefoJ;DS!l5t$n2>^t) T?iif^b<ti5 0 
~4 0 0mVg>- ckDJfSKJSS 0-2 2 Om^/g. jeicfl7 0~2 2 0 

r-fe^u^y^'y^'. ^^>^;v:/7y5^, :J^^:7T-f 

. ^O^mt.VXn. SAF, ISAF, ISAF-HS. ISAF-LS» 
I ISAF-HS. HAF, HAF-HS. HAF-LS> FEF^*^#tf?>n 

ASTM D3 0 3 7-8 lJc2pjabTa[(:£b75:;!57— jJ^>:/^U/^O^^K^ 
Its 0—1 5 Om^/g, MiCttS 0~1 3 Om*/gT*nti. inan^ACDSI 

^<l^\zm^^tlfi.\f^ifi. 5~3 0 Om 1 /I 0 0 g, ^^{C 5 0 ~ 2 0 0 m 1 / 1 

0 0 g. mzus o~i60mi/ioo gT^mi, ^m^m. mmwsE.^-m 

3 0 2 9 0#^#fclBm$nfc'fe5^;UhU :^^}]^7>^ZL^Jx-:fU'^^ Y-<0^m 
25 Jt^®S»<l 1 0~1 7 Om^/g-eabOx 1 6 5MP a©ffi:^T?4|iI|||Da&L 
JBESIUjlfcm©DBP (2 4M4DBP) ®?ft«d*l 1 0 ~ 1 3 Om 1 / 1 0 0 g 



wo 02/00779 



17 



PCT/JP01/0S660 



A^:(D'&th*=£ 1 0 0^tVrz.m'^\Z. 2 0-2 0 OU. ^iZ3 O—l 8 OSR, 
Mtc«3 0—15 OSP^:•rs;:lt^t^(f*UVi. M^f^Ste^JO-^WSd^i^^^iVii: 

5 . m^^^^M^±^o^mii'r^^iiiz2:r). Mmmmcoi^mmzmti. im 
^(DmiaE.iz'hmn^^f^u^^'t^^iihtfi'v^^. 

a;Dig^^U<tt8 omT. HfcJfP*U<»7 OfU£AT"r^S« 100 
<&1 0 Oia5fcU;^J^-&l-. 0. 5-1 5gP. #i^l~l OSBE-^-rSciai^W^ 

bvi. Hid. jo5iSii»j^iL.T«. fii^dtf^^wi^'b®-^*^*^, ^(Dmzmm:^m 
mfm. 0. 5~i ogu, #^c^~6S^56B'&■rs^l^:*«^tF^L^v>. 
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:^^m(D:JAm.mi^vvv\^\zm^^r:i^m.xK>^-(^u. 
10 j^i^v mm^'eLmmmw&\zmix^y)s M^fAm^^feoiraxttidt^ 

:i^^m<D^mj^yi^'i^mmo>:^miZ^':>xm'&-^n^, sp-fe. jK^nfo^sc 
t_bS3® J: 5 \z^w^&^^m^'&it:im^odihMmm^mm<Dwmx v v 

mT. mmmiz^r):^^m^mzni^<mm't^f)^. :^mmit:itnzm^'^n 
25 ^liz^it-t^mm-i mi Ta^s. ) ^itiL/v^. ^(d^. m-^m^m(Di^^ 
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m^m^mzjia 2 o o n >m^m 4 . 5 gp, rz^^ 2 , 3 (Dm.^(Dmm 

10 

15 f^. ^^S>x>/5^#g6t:*x;i^^«'&=fA<DS»^i^5H^S^. GPC5£^^ 

mm^'j7.^i^>mM-iz^K)^tbrco • 
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~12^#7t„ ^c^^, ig'8-^nfcX-T;l/>?3>tC-^*n^^^rfA!^^S.DC^ 
fg5;x>/5f#:^tfx;i.*m'&:^A(^HJ^4i- 1 O omz^VX 3 7 . 5 SPOT o 

aK:J:t)ieiSI$-B-, Tn-R':^--<;P^-^*f SM^'&^fA l c~ l l c 
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5 ASUife^^tbifc. i^. m^'Piz;^Vf:s> riH:fgzfA«i^j WogB-^Sfc^tt, TOT 

^n^zij^ 1 c - 1 1 c XttTn*7:t-r;W*#^L?&Vi®^ig-&rf A 1 2 s-geffl 
I^^JCLT^l 1~1 3l;i|B«iO=fAm^!|felSrm> JilBil^^fcbTOTb 
15 , SniiignfA2:#;^ .(^WJ2 7~4 1) . HtC, TPv;r-r;i^w^^:fAm-?^ 

>X5f#]S^k*x;W^a'&rfA©i5^^«Efflb. I^3gllCUX^9, l O. l 2RZjtl 
3 lC|3m®=f Am^«|&<£#T, 2:ne)<£l^:^tCUTiHHSgU> iD»SrfA«:#;/S: (it 

20 I^JCl 0SS©TP'7:r-r;V?&^ljnbfcfe(DT?*^. ^1 3l':feV^T, TPT:^-f 

;i/#%^i!S=f Am-?s.z^T p v:t-r ;i/^#*is>^x>/^#i^k xjv^a'&zf A 

fi-l^OifecDzfA^ifeiJ^iLT, Jii^z^I^, ®:aC::f^>^x>ifA rjSR B 

ROIJ . JSR«c^#ttM) ^fflVife, 

jine)itjg^ 1 ~ 4 0 msimm i ~ i 2 <d:^ Am^i^BLtjjjjnsiSrf a©!^^^ 

(i) $^U* : Ba^v-U^^i^^ttM. SS^ r-:/->;i.AQj 

(ii) im.^r}V^-^2^ ; mmMJlW^^^m. r/W hH-4 3 
MJ . 
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(iii) *-3j?>rf^^/iJ7 ; ^mitms^^^mi. ^ei r^-r-v:/7y^N2 2 

OJ 

(iv) ->^>:^3'>:/U >:5^iliJ : ^^vi^^m. mm rs i 6 9 j 

(v) mim±m i^if^mm<t^x.m^^^^m:. ry z?^.;,^ s 1 ona 

5 J 

(vi) iamm&M (I) ; :fei^«f»<k^x^iC#aM, ry^^-fe^-cz 

J 

(vii) ipffiiLffiiiisy (II) ; ^p^mmit^jimm^nm. mm r/dr-fe^-D 

J 

15 (c) ^A^>mm^mmmi^^^m mm%) =!A^h)v:r.>izmmv^ 

A^2 7 0MH2 ^H-NMRXmi^Or^^ 

(f) X#^'>^^W#««:5S^ : rfA«r>;px>tc^^L. 

25 y-;V7ffia:®$i±Sfilf^Sr2imfT'3T:3tSlb. ^^teiSILjfc^, Jay^ [R 
. R. J ay : Ana 1. Chem. , 36. 667 (196 4)] IC^CX, 

;»tiS^/-;n?i?tM$ii-smf^s2iiifToT)i#iab> K^^bjfe^. mm 
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l^ltZih,^ 2 7 0 MH z ^H-NMRTfaaJt Ufc, 

< j ) A— n—JteK CMLi+4 (1 0 0*0 ] J I S K 6300-199 

(k) §I§S## ;JIS K 6301-1995 {::i^ll!lb> S^S^i^Jt^^ 
Vi. S!l^M^2 5"C, ^I3g]^5 0 Omm/'^3^©^#-e, fiftHri^C/^ (%) RDf 
(MP a) ^jaa^Ufco 
(1) R^^tt; ^>ay>^hUyVp^-:^?£:ffiV^T5 O-CTailjtUi/Sio 
20 (ni) t an 5 ; ^Hl^rTpt hUyi^xthm^WiWT^^^'rif— (RDA) '?£^s^ 

m t , stf^^iJ- 3 % , mim. i o h z , ira^tM* 5 0 rc^^-csnjt u;^. is:«t*« 
6 ox-^omm&^m^x^. ^Mois^^n^ha-ji/Sri 0 otbxjg^^ 

25 ^SrUifca a(l^m^«5 OrX^-S. 
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